Genotoxicity studies with a blend of zinc dialkyldithiophosphate lubricant additives.
The mutagenic activity of a blend of primary zinc dialkyldithiophosphate lubricant additives suspended in process oils and a blend of the process oils alone was investigated in agar layer cultures of Salmonella typhimurium TA1535, TA1537, TA1538, TA98 and TA100, both with and without the incorporation of a rat liver microsomal activation system (S9). Zinc dimethyldithiocarbamate was tested as a structurally-related model bacterial mutagen, and, in additional control experiments, the mutagenic activity of zinc dimethyldithiocarbamate and benzo[a]pyrene was investigated in combination with the blend of process oils in selected bacterial tester strains. Transformation frequencies of BHK cells were determined by colony growth in soft agar culture following treatment with a blend of the zinc dialkyldithiophosphate lubricant additives suspended in process oils, a blend of the process oils, 7,12-dimethylbenzanthracene, both in the presence and in the absence of a blend of the process oils, or zinc dimethyldithiocarbamate. All experiments incorporated a rat liver microsomal activation system (S9). Application of a blend of the zinc dialkyldithiophosphate additives or a blend of the process oils used in their manufacture did not increase the reverse mutation frequencies of Salmonella typhimurium TA1535, TA1537, TA1538, TA98 or TA100, or significantly increase the transformation frequency of BHK cells under the experimental conditions described. Zinc dimethyldithiocarbamate increased the reverse mutation frequency in some bacterial tester strains, but did not significantly increase the transformation frequency of BHK cells under the described experimental conditions. The addition of the blend of the process oils in combination with the control materials, zinc dimethyldithiocarbamate or benzo[a]pyrene had an inhibitory effect on the mutagenic activity at high doses of each in the bacterial assays, and in the BHK assay the transforming ability of 7,12-dimethylbenzanthracene was suppressed in the presence of the blend of the process oils. Thus, the additive materials showed no evidence of genotoxic activity in the bacterial mutation assays, or in the BHK transformation assay under the experimental conditions described.